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Raymond T. Schuler, Commissioner 





1220 Washington Avenue, State Campus, Albany, New York 12226 
November 28, 1973 


Mr. Henry L. Diamond 
N.Y.S. Department of 
Environmental Conservation 
50 Wolf Road 

Albany, New York 12205 


Attention: Mr. Philip G. VanSantvoord 
Dear Mr. Diamond: 


Project: Proposed Cathedral Brook Dam 
Belleayre Mountain Ski Center 
PIN E10300701.19 


Subject: Transmittal of Foundation Design Report 


In accordance with your request to Mr. George W. McAlpin, 
Chief Engineer, dated March 7, 1973, and his subsequent 
authorization to this Bureau, we have completed our Foundation 
Investigation for the proposed Dam at Cathedral Brook. 


This report, prepared by Mr. William R. Bellerjeau, Senior 
Soils Engineer, is based on an evaluation and analysis of 
the subsurface information obtained from seven drill holes 
progressed by the Department of Transportation Region 8 
Soils Section and five percolation test pits progressed by 
personnel of this Bureau. Included in this report are 
foundation recommendations supplemented by detailed drawings 
including those showing subsurface conditions, earthwork 
related suggested specifications, laboratory test results 
and the driller's boring logs. 


We will be pleased to discuss this report in detail with your 
representatives or provide any additional information or assistance 
you may require. We request that we be given the opportunity 

to review the final plansto insure that the final design is 

in conformance with this report. In addition, we recommend 
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Mr. Henry L. Diamond 
November 28, 1973 
Page 2 


that we be contacted to assist your Project Engineer in the 
event that difficulties arise with the foundation and earth- 
work portions of the dam during construction and also, in 

particular to inspect the upstream liner trench installation. 


Very truly yours, 


Lyndon H. Moore, Director 
Soil Mechanics Bureau 


By 


Bernard E. Butler 
Associate Soils Engineer 


BEB: WRB: MVM 
Enc. 


co: Mr. G. W. McAlpin 
Mr. M. N. Sinacori (2) 
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Purpose and Scope 


The proposed Cathedral Brook dam will be used for impounding 
water for snow making operations at the Belleayre Ski Center. 
The dam will be a maximum of about 25 feet high and 240 feet 
long and will impound a maximum height of water of 24 feet. 
The water level will be subject to rapid fluctuations due to 
the demand for snow making operations. 


This study and report has been prepared with the objective of 
- providing the soils and foundations requirements for the design 
and construction of the dam. 


summary 


The site is located in a steep sided valley where the soils 

are a glacial till composed of varying mixtures of gravel, sand 
and silt with a trace of clay containing numerous boulders. 

This soil material is quite variable in composition with seepage 
characteristics ranging from almost impervious to highly pervious. 
The soils in the valley floor in general seem more pervious than 
those on the valley sides. Ledge rock was not observed outcrop- 
ping at any place in the valley walls nor was it encountered in 
any of the explorations. Ledge rock was observed, however, in 

a railroad cut section northeast of the site. Large springs 
were also noted at this cut as well as on the north valley side 
downstream and above the dam abutment location. : 


Three factors make the design of the dam at this location com- 
plex. One is the extremely variable composition of the till 
soils on the site whose variable permeability characteristics 
require extensive seepage control design measures. Secondly, 
access to the site is difficult resulting in the need to exploit 
the use of on-site material to the greatest extent possible. 
Thirdly, the anticipated rapid fluctuation of the water level 

of the reservoir behind the dam must be carefully accounted 

for to insure stability from this type of drawdown condition. 


The following is a summary of the foundation recommendations 
offered in the body of this report. 


1. The dam will have a one vertical on three horizontal upstream 
slope and a one vertical on two and one-half downstream slope. 


2. ‘The embankment material will be obtained from the pond area 
upstream of the dam and. must be ''scalped' to remove over- 
size stones and boulders. 
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3. The dam will require an impervious barrier to control 
seepage through and beneath the dam. Two alternates are 
proposed to accomplish this purpose. One is to line the 
upstream face of the dam with a Polyvinyl Chloride liner 
and extend the liner below existing ground surface into 
a cut-off trench. The other is to construct the dam and 
then install a slurry trench cut-off wall through the dam 
and below into the foundation soils. 


4. Granular filter items will be needed for the Polyvinyl 
Chloride alternate to drain the dam embankment behind the 
liner and also protect against seepage below the dam for 
both alternates. 


5. Your designers advise that the spillway will consist of 
six, five foot diameter corrugated metal pipes through 
the dam embankment. Seepage cut-off collars will be 
required for these pipes as shown on the typical sections. 


Subsurface Conditions 


The subsurface conditions as encountered in the explorations 
progressed at the site are shown on Drawing No. 8SM 2030B. 

In addition, the subsurface conditions in the general site area 
are discussed in the Terrain Reconnaissance Report included in 
the Appendix. The Subsurface Exploration Locations are shown 
on Drawing No. 8SM 2030A also included in the Appendix. 


In general, the soils throughout the project area consist of 
glacial till materials composed of varying mixtures of sand, 

_ gravel, and silt with a trace of clay and containing numerous 
boulders. The driller's logs, gradation tests of selected 
samples from the drill holes and laboratory permeability tests 
on some of these samples all indicate that the soils are quite 
variable. This variability was also noticed in test pits dug 
for in-situ percolation tests at the site. 


Inspection of the site and also the field percolation tests 
indicated that the surface soils are looser on the valley floor 
than on the sides of the valley. This difference in density 

is difficult to substantiate from the driller's logs alone 
since the casing and split spoon sampler blows indicate mostly 
very compact conditions in all holes, with the exception of the 
first few feet of the respective borings. These blow counts 
may be high also because of the presence of numerous stones and 
boulders. It is probable that the material on the valley floor 
has been loosened and reworked by water flow from the stream. 
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Gradation curves of samples from the drill holes are included 
in the Appendix to this report. Field percolation test results 
at five locations are shown on Drawing No. 8SM 2030A. The 
results of laboratory permeability tests on selected samples 
from the drill holes are shown below. 


Drill Permeability 
Hole Sample No. Depth Ft. Density @ Test Ft. /Day 
PSF . 
DND-4 J-2 5-6.5 BLS 4 2eal 
J-3 10-11.5 136.8 Laws 
J-4 15-16.5 25.7 16.2 
-5 ie 0-1.5 138.0 0.048 
2 Bi & 5-16.5 142.0 0.0031 
5,6 20-27 138.6 0.0013 
-7 Die 5-11.5 120.6 tate 1 
4 15-16.5 Ll) 0.60 
5 through 12 20-59 134.9 0.0011 
-8 2,3 a 1 $5 121.9 0.436 
-9 3,4 5a Lea 5: t L412 5 0.004 
5 through 9 15-44.5 1a 0.23 


These laboratory permeability tests results can only be considered 
as general indicators of the seepage characteristics of the 
in-situ soil because of the difficulty in simulating field con- 
ditions and the necessity of removing all gravel size material 
larger than 0.5 inches to successfully perform the tests. 


Several large springs were noted in the north valley wall above 
and downstream of dam abutment. The combined flow of these 
springs appeared considerable, perhaps over 100 gallons per 
minute. No springs were noted in the abutment area, however, 

the ground was damp and there was slight seepage into percolation 
test pits dug in the area. 


No ledge rock was observed in or along the valley walls and none 
was encountered in the drill holes, which were progressed to a 
maximum depth of 62.5 feet. It is interesting to note that 
bedrock was observed in a railroad cut located above and within 
one hundred yards of the north abutment. A large spring was 
observed emerging from what appeared to be the rock-soil 
interface at this location. 











= a ts ” * ve a". * ia vit i : ; . a 


1 om e Ae 
‘ aa 4 ; ia 
BT es dy I 


ma ne aan . - : : i 
; . na > 7 - a - > : ., 
bobu loads #38 i ng i 
23 ivte% jan? ”™ ahs ay 
“3 Noh 
et 5 i mS. 
aol Ques 7 





,Y 









VIS it rdasmneg 


Te rr 
a | isa ~ ae ae 


bianco od vine sBo e2igaed cdes. wi 
alt Ie eoljebietansedo Qubgede ety: 
so lat? getaslomhe of peirersbi 


ead eld orwo% ort yl 


asveds flew yeiiev azsen. sit a 
é2en% 49 wera bambdnoy | 
419q eile, 001 2000. 
.<ovswort .3et cabaerer 
poteaiowsse am oigsahes 





et te 
rs 4 
ye ra : 
: Ce ee od % cate 
wo oa oe 
1) oe 
{ as ae 
ee. 7 - rs 
Sey iy 
7 ars g | 7 
_ jis Sie 
eS ee 
i: ¥ a 
eee A 
Po ; 
eS: : a 


Lass 


Foundation Recommendations 


Dam_and Spillway Configuration 


The proposed dam will be constructed with an earth embank- 
ment section having six, five foot diameter corrugated 
metal pipe spillways. A typical section through the earth 
dam is shown on Drawing No. 8SM 2030C which is included 

in the Appendix. The dam, as shown, will have a one 
vertical on three horizontal upstream slope and a one 
vertical on two and one-half downstream slope with a min- 
imum top width of 12 feet. Areas where scalped stones and 
boulders may be used are shown on the typical section and 
discussed in Section III of this report. 


The spillway pipes, which are being designed by your office, 
reportedly will be large enough to handle twice the maximum 
design flow and, therefore, no emergency spillway is desired 
or considered necessary. The spillway pipes will require ~ 
concrete seepage collars which would also resist any potential 
hydraulic forces caused by water flowing in the outlet pipe. 
These forces, if not accounted for, could possibly cause a 
downward movement or creep of the outlet pipe and tensile 
stresses at the welded joints. A concrete "thrust block" is 
recommended at the base or outlet end of the pipe to further 
resist hydraulic forces and also to provide resistance against 
possible uplift forces created at peak flows. The stone fill 
should be grouted in place over the outlet end of the spillway 
pipes to further resist this uplift force. The upstream head 
wall will be of stone fill which should also be grouted to 
resist scour. 


An outlet drainage pipe and valve will be provided through 
the dam to evacuate the reservoir in case of emergency. 

This pipe can be reinforced concrete pressure pipe with 
positive mechanical joints or corrugated welded seam and 
joint metal pipe and should be capable of removing 90% of 

the storage below the lowest spillway crest within 14 days 

as recommended in the "Guideline For Small Earth Dams" pre- 
pared by your Department. Excavation and backfill for this 
pipe should be done in the dry and, therefore, dewatering and 
stream diversion may be necessary. 


Stability and Settlement 


The foundation soils below the dam are very compact and pre- 
dominately granular in nature. Therefore, the foundation 

of the dam will be stable for the embankment configuration 
proposed as long as proper seepage control measures are 
provided. Recommendations for seepage control are presented 
in Section IV of this report. 
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Settlement of the foundation soils beneath the dam will 

be negligible and any small settlements that may occur 

will take place during the embankment construction. It is 
not expected, therefore, that settlement will cause damage 
to the outlet or spillway pipes. Proper compaction of the 
earth embankment, as described in Section III will eliminate 
settlement within the dam embankment itself. 


Embankment Materials 


Specifications for the dam embankment items are provided 
in the Appendix to this report and include Embankment Material, 
Stone Fill, Fine Filter Material and Coarse Filter Material. 


Difficult access to the site makes it necessary to use on- 

site material which is satisfactory for the embankment item. 

The borrow for this purpose will be obtained from the pool 

area on the north side of the valley above the dam. All 

borrow areas should be specified on the final plans. Borrow 
should not be obtained from immediately adjacent to the up- 
stream toe. The subsurface investigations and visual inspection 
of the site indicate that the borrow material will contain a 
large percentage of stones and boulders with a maximum dimension 
greater than six inches. Therefore, to obtain a satisfactory 
embankment material the borrow must be "'scalped" of material 
greater than six inches. Gradation curves of 2 bag samples 
obtained from the borrow area are included in the Appendix 

as well as combined soil samples from DAD-7 located near the 
borrow area. The optimum moisture contents and maximum 
densittes for the material represented by these curves is 

also shown. Also included are the Statewide Compaction 

Control Curves applicable to placement of this material. 


The scalped stone material may be used as slope protection on 
the upstream face of the dam, as stream channel protection, 
or in other portions of the dam requiring stone fill. 


Filter items will have to be brought to the site since the 
basic soil types available are not suitable for on-site 
processing. 


Seepage Control 


The dam embankment constructed of on-site materials can be 
expected to have a wide variation in permeability ranging 
from relatively impervious to almost free draining. Two 

alternate methods of treatment are proposed, therefore, to 
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control seepage through and beneath the dam embankment. 
Both these methods, while not providing a complete seepage 
cut-off below the dam, will prevent seepage through the 
dam embankment and thereby reduce the overall potential 
quantity of seepage and, in conjunction with the filter 
treatments, prevent piping and sloughing problems. 


Alternate A: Polyvinyl Chloride Liner 


A Polyvinyl Chloride liner with a minimum thickness of 20 
mils may be installed just below the upstream face of the 
dam. To insure that the liner will not be displaced by 
possible hydrostatic pressures acting behind the liner 

during a rapid drawdown of the impoundment and also to 
prevent sloughing of the protective blanket over the liner 
during drawdown, filter materials will be required on both 
sides of the liner extending below the lowest expected draw- 
down level caused by the snow making operations. In addition 
the upstream face will require stone fill for protection of 
the filter items as shown on the Typical Section. The filter 
behind the liner must be positively drained through the dam 
embankment as shown on the Typical Section. The outlet and 
drainage pipes should be provided with seepage cut-off collars 
also shown on the Typical Section. 


Construction of this liner must be done with great care 

and all surfaces upon which the liner will be placed must 

be free of sharp stones and objects that could puncture 

the liner. All embankment material placed against the liner 
should have a maximum top size of 2 inches for a distance 

of six inches from the liner and should be compacted to 
provide a smooth surface. A watertight liner is imperative 
for the safety of the dam. 


The liner at the base of the dam should extend below the 
existing ground surface a minimum of five feet and a maximum 
as determined by the Engineer to provide cut-off through the 
loose more permeable surface material. This will result in 
only partial cut-off of seepage beneath the dam, therefore, 
filter items will be needed beneath the downstream toe of 
the dam to control piping. 


The liner trench should be inspected during its -construction 
by personnel from this Bureau to insure that as complete a 
seepage cut-off as is possible is attained through the loose, 
more pervious surface soil. Backfill of the trench should 
be in the dry and, therefore, dewatering may be necessary. 


ay ve 


The dimensions and configuration of these required filter 
items are shown on the typical cross section on Drawing 
No. 8SM 2030C, included in the Appendix to this report. 


Alternate B: Slurry Trench Cut-Off 


A slurry trench cut-off may also be installed through the 
dam. With this method the entire embankment is first 
constructed and then the slurry trench installed through 
the existing embankment and into the foundation soils. 


The slurry trench is constructed by digging a trench and 
keeping the sides stable by maintaining the trench full 

of a bentonite clay slurry mixture. This slurry provides 

a hydrostatic pressure on the trench sides thereby preventing 
their collapse. Upon completion of the trench, the slurry 

is displaced by lean concrete or a specified soil mixture 
which will mix with the slurry to provide the cut-off wall. 


This method requires special equipment and is more costly 

to install than the liner but has the advantage of eliminating 
some of the filter items needed with the liner. Additional 
width of embankment may also be needed to accommodate the 
equipment necessary to install this trench. 


The slurry trench should be carried through the foundation 
soils to provide some cut-off beneath the dam. However, 
because of the variability of the foundation soils complete 
cut-off may not be achieved and the downstream filter blanket 
is also recommended as for the liner alternate. 


If this slurry trench method is utilized special construction 
procedures will be necessary where pipes must pass through 
the dam embankment. This requirement complicates this treat- 
ment method but can be analyzed further if this method is to 
be considered. 


A Typical Section for this alternate is shown on Drawing 
No. 8SM 2030C. 


Treatment of Springs 


As stated in the discussion of subsurface conditions, there 
are existing springs in the hillside just downstream and 
above the north abutment area. Although no springs were 
noted in the areas covered by the abutments, special pro- 
cedures should be included in the contract in the event that 
springs are uncovered during the excavation and stripping 
operations. 


nai Be 


VI. 


In general, these potential springs, if encountered, may 

be treated by isolating the area of seepage, placing coarse 
filter material around the point where the spring emerges 

to a depth of 2 feet, placing a six inch layer of fine filter 
over the coarse filter and leading the collected water from 
the coarse filter to the downstream toe of slope through 

a watertight pipe large enough to handle the flow. This 

pipe should also be provided with seepage collars to dissipate 
any pressure from flow seeping along the outside of the pipe. 
Each spring, however, should be inspected and evaluated in 

the field to be certain that this method will most satisfactorily 
solve the problem. 


A typical cross-section of a treated spring is shown on 
Drawing No. 8SM 2030C, included in the Appendix to this 
report. 


General 


It is recommended that this Bureau be requested to review 
the foundation aspects of the final plans. In this way 

we can assist your office in assuring that the plans incor- 
porate the recommendations of this report. 
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DAM AT CATHEDRAL BROOK 
BELLEAYRE SKI CENTER 


SUGGESTED SPECIFICATION FOR EMBANKMENT IN PLACE 


All the requirements of Item 2B of the Public Works Specifications 
of 1962 shall apply, except as herein modified. 


ie Seay ol hoy 


1. Preparation of Foundations: After the foundation 
under the earthfill portion of the dam has been 


stripped to the depths shown on the plans or ordered 
by the Engineer all free water shall be removed, and 
the foundation leveled and rolled as specified for 

the subsequent layers of earthfill or as ordered by 
the Engineer. Immediately prior to placement of the 
first layer of earthfill material the Contractor shall 
scarify the foundation. 


2. Materials: Material placed within the embankment shall 
have a maximum dimension of six inches, and four inches 
within 3 feet of pipes and spillway sections. Material 

under this item shall be taken from the approved on-site 
borrow areas shown on the plans. This material will 

: require scalping to remove particles larger than six 

| inches. It is expected that a considerable quantity of 
plus 6 inch size material will be encountered. If the 
Contractor desires to use material from sources other 
than areas shown on the plans the borrow material from 
such areas shall be sampled and submitted for approval 
to the N.Y.S. D.O.T. Soil Mechanics Bureau. 


3. Placing: The suitability, disposition, and location 
of placement of all earthfill materials shall be subject 
to the approval of and as ordered by the Engineer at 
all times. No layer shall be placed until the previous 
layer has been approved by the Engineer. The earthfill 
portion of the embankment shall be built up in long 
uniform layers with no abrupt changes in the elevation 
of the top surface. A transverse crown to properly 
drain the surface of the embankment shall be maintained 
at all times. At the start of each day's operation and 
at any other time as considered necessary, as ordered 
by the Engineer, the Contractor shall scarify the top 
or contact surface of the embankment before placing the 
next layer of material. No extra payment will be made 
for the operations described under this paragraph (3). 
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SUGGESTED SPECIFICATION FOR EMBANKMENT IN PLACE 


Compaction: All earthfill material placed under this 
item shall be placed in layers having a maximum thick- 
ness before compaction of eight inches, and shall then 
be compacted to not less than 95 percent of the maximum 
dry density as determined by the Engineer in accordance 
with A.A.S.H.O. Designation T-99, Method C. In no case 
shall the moisture content of the material when spread 
on the dam be greater than three percent wetter than, 
the Optimum Moisture Content as determined by the 
Engineer in accordance with A.A.S.H.O. Designation T-99, 
Method C. In no case shall the material be compacted 
at a moisture content less than three percent drier 
than the Optimum Moisture Content. All material placed 
in the dam under this item shall be compacted at a 
moisture content determined by the Engineer. 


Structure Backfill: Embankment material adjacent to the 
outlet works structures shall be hand placed and compacted, 
using approved mechanical impact rammers to the requirements 
specified in paragraph (4). Special care shall be taken to 
insure adequate bond between structure and foundation soil 
OEepecknia., 


Method of Measurement: The quantity of embankment to be 
paid for under this item will be the number of cubic 

yards of material measured in its final compacted position, 
placed as required by the plans and specifications within 
the payment limits shown on the plans unless otherwise 
ordered in writing by the Engineer. For computation of 
quantities of embankment, no deductions should be made 

in the area of any cross section for any pipe unless 

the end area is greater than four square feet. 


Basis of Payment: The unit price bid per cubic yard for 
this Item shall include the cost of furnishing all labor, 
materials and equipment necessary to complete the work, 
except that Furnishing Water Equipment and Applying Water 
will be paid for under their respective items. 


No direct payment will be made for any losses of material 
which may result from foundation settlement, erosion, removal 
of stones larger than 6 inches or any other cause. The cost 
of all losses or processing shall be included in the price 
bid for this Item. 


Prepared By: N.Y.S. Dept. of Transportation 
Soil Mechanics Bureau 
November, 1973 


. «Aeris 
many be e 
minis enn ay aa 
SaSPIOIIH. A: 
seac on: al , 
baste? malt Tieeeteals 
oa eto Aes 
ana. va aca a 
read (i035 Tes BS Oo. H. re 
pepe) ae: tp bewdagr 
2% anak INBSkeqy sOany 
a tye yh rin. , 
a +8 Herve oe 7 
aera. Sas 


ais ot uneodtbe’ Leinaaiem spat | 
icagmas bre Qagels type! aid ifena 
ro MINDS ees BH). 6.4) 22 ena s ie ‘ . 
oes Si Pepin vAKS leanne 
G2 AOS 


2 rain eels io veionewp Bil 3 
otdéy: to wadaun ofp ye. dtd ia 
GKuPO bet DA genre Porntt atk 2 peas 

tnakw Br E Te: sti tyeqa Pom eabdey | 
151 wedge’ epadens ‘origin one 
7 “wad 7 een soa. oH 
abit ed Bice angel you 
chotnn Swe wok. tae | : 
aod stein 003": 


102 bahy Sebi ae biel ening yeas) 
erode! Lhe guibel ers tc ; baal oi 
tone sat pigeon ‘ei por 70 
















x39 aekedgae Fate nigh - 
e = . pty, | Rie , 
a ba : as iy % . ie ¢ Hovis ey 
aatot vie, roll eli nie 
"i - : rey 5 +? 


DAM AT CATHEDRAL BROOK 
BELLEAYRE SKI CENTER 


SUGGESTED SPECIFICATIONS FOR FINE FILTER 


Description: Under this item the Contractor shall furnish. 
and place the fine filter as shown on the plans or as 
ordered by the Engineer. 


Materials: All material furnished for this item shall be 
free from organic matter and shall have the following 
gradation. 


Passing Sieve Percent By Weight 
t/q" 100 
No. 4 90-100 
No. 16 55-75 
NoseoU 10-30 
No. 100 1-8 
No. 200 0-5 


Material meeting the gradation requirements of M-3, Fine 
Aggregate, of the Public Works Specifications of 1962 
will be acceptable for this item. 


moc where Linesrucersis to be) placed’ directly on 

the foundation soil, the soil shall be properly prepared 
by stripping of all sod and topsoil, and rolled to produce 
a smooth, uniform surface, to the limits shown on the plans 
and as ordered by the Engineer. 


The fine filter material shall be placed and spread 

without segregation over the prepared surface in layers, 
and water added as approved by the Engineer. Compaction 

of individual layers will not be required. The fine filter 
shall be approved by the Engineer before any other type 

of material is placed upon it. 


Should the fine filter become contaminated, or otherwise 
mixed with the adjacent materials through any cause whatso- 
ever, the Contractor shall, at no expense to the State, 
correct any such deficiencies as approved by the Engineer. 
No traffic or hauling other than that necessary to place 
the next course will be permitted over the fine filter. 


Method of Measurement: The quantity to be paid for under 
this item will be the number of cubic yards of material 
measured in its final position between the payment limits. 
as shown on the plans or as ordered by the Engineer 
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in accordance with the specifications. No direct payment 
will be made for any losses of material which may result 
from shrinkage, compaction, foundation settlement, waste, 
overflow, erosion, leakage, or any other causes; the cost 
of such losses shall be included in the price bid for this 
item, 


Prepared By: NYS Dept. of Transportation 
Soil Mechanics Bureau 
November, 1973 
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DAM AT CATHEDRAL BROOK 
BELLEAYRE SKI CENTER 


SUGGESTED SPECIFICATIONS FOR COARSE FILTER 
Description: Under this item the Contractor shall furnish 
and place the coarse filter as shown on the plans or as 


ordered by the Engineer. 


Material: All material furnished for this. item shall have 
the following gradation: | 


Passing Sieve : Percent By Weight 
ss: 100 
ye)! 90-100 
1/4" 0-15 


Material meeting the gradation requirements of M-4 Coarse 
Aggregate, No. 1 stone of the Public Works Specifications 
of 1962 will be acceptable for this Item. 


Placing: The coarse filter shall be placed, without 
segregation and in a manner approved by the Engineer, in 

a single layer having a thickness equal to the full thickness 
indicated on the plans. No compaction other than that due 

to the hauling and grading equipment will be required. 


Should the coarse filter material become contaminated or 
otherwise mixed with any adjacent materials through any 
cause whatsoever, the Contractor shall, at no expense to 
the State, correct any such deficiency, as approved by the 
Engineer. No traffic or hauling, other than that necessary 
to place the next course will be permitted over the coarse 
filter. 


Methods of Measurement: The quantity to be paid for under 


this item will be the number of cubic yards, measured in its 
final position placed between the payment limits as shown on 
the plans or as ordered by the Engineer in accordance with 

the specifications. No direct payment will be made for any 
losses of material which may result from shrinkage, compaction, 
foundation settlement, waste, overflow, erosion, leakage, or 
any other causes; the cost of such losses shall be included 

in the price bid for this item. 


Prepared By: N.Y°:S. Dept. of Transportation 
Soil Mechanics Bureau 
November, 1973 
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NEW YORK STATE DEPARTMENT OF TRANSPORTATION 
SOIL MECHANICS BUREAU 
NOVEMBER, 1973 


SUGGESTED SPECIFICATIONS 


Medium Stone Fill 
Heavy Stone Fill 


Description 


Under these items the Contractor shall furnish and place 
the specified stone fill items at all locations shown on 
the plans or designated by the Engineer. 


Materials 


Materials furnished for use as stone filling shall be ledge 
rock fragments, field stone, coarse gravel and cobbles, 
material scalped from the embankment borrow material or 
other material conforming to the requirements shown below. 
Materials will be accepted for conformance on the basis 

of a visual examination by the Engineer. 


Stone Filling Gradation Requirements 


. Percent of Total 
Stone Filling Item stone Size or Weight By Weight 


Medium Stone Fill Heavier than 100 lbs. 50-100 
100 lbs. or lighter 0-50 
Heavy Stone Fill Heavier than 600 lbs. 50-100 
600 lbs. or lighter 0-50 


NOTES : 


1. Materials shall contain less than 20 percent of stones 
with a ratio of maximum to minimum dimension greater 
than three. 


2. Materials shall contain a sufficient amount of stones 
smaller than the average stone size to fill the spaces 
between the larger stones. 
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SUGGESTED SPECIFICATIONS - Medium Stone Fill 
Heavy Stone Fill 


3. Construction Details 


Stone filling shall be placed on a layer of bedding or 
filter material, as shown on the plans or directed by 

the Engineer. Stone filling shall be placed in a manner 
which will produce a mass of stone with smaller stone 
fragments filling the spaces between the larger ones, 

so as to result in the minimum practicable percentage 

of voids. The final section of stone filling shall be 

in conformance with the lines, grades, and thicknesses 
shown on the plans. Stone filling shall be placed to its 
full thickness in one operation, unless otherwise specified 
in the proposal, and in such a manner that the underlying 
soil, bedding or filter material will not be displaced 

or worked into the layer of stone filling. The stone shall 
be so placed and distributed that there will be no pockets 
of uniform size material. Rearranging of individual stones 
by hand or by means of mechanical equipment may be required 
to secure the specified results. 


4. Method of Measurement 


The quantity to be paid for under these items will be the 
number of cubic yards of stone filling measured within the 
payment lines indicated on the plans, or within payment 
lines designated by the Engineer. Bedding material will 
not be included in the measured quantity of stone filling. 


5. Basis of Payment 


The unit price bid per cubic yard for these items shall 
include the cost of furnishing all materials, labor, and 
equipment necessary to satisfactorily complete the work, 
except that bedding material will be paid for under its 
appropriate pay item. 
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DATE 


SUBJECT 


FROM 


TO 


MEMORANDUM 
July 6, 1973 DEPARTMENT OF TRANSPORTATION 


REQUEST FOR TERRAIN RECONNAISSANCE REPORT | 
PROPOSED IMPOUNDMENT, BELAIR MOUNTAIN SKI CENTER 
ULSTER COUNTY, PIN E10300 701.19 


FA 
RICHARD H. BURNS, Associate Soils ely aes 
BERNARD E, BUTLER, Associate Soils Engineer ,—~™ 


In response to the June 18, 1973 memorandum from William R. 
Bellerjeau, the following text is the Terrain Reconnaissance 
Report for the requested above subject project. 


The terrain analysis of the proposed site is very simple and 
therefore short. The proposed site is in a widened section 
of a ravine bottom contained by relatively steep sides. The 
soil is deep over the whole area, in the bottom of the ravine 
as well as along the sides. Bedrock is evident only in one 


‘location in the immediate vicinity of the project. This ex- 


posure is located on the western side of the railroad cut im- 
mediately to the north of the project area. Whether this ex- 
posure is really bedrock or a very massive block should be 
determined, as the location of the bedrock surface in relation 
to ground surface could have a significant influence on type 
of dam chosen for this location. It is significant that bed- 
rock is not evident near the surface anywhere else in the im- 
mediate vicinity nor has it been reached in the several drill 
holes put down at various locations. 


The soil in the area does not show any great variation from 
one location to another in the immediate vicinity of the pro- 
ject. Characteristically the matrix of the soil is sandy 
silt containing granular particles of red or gray sandstone 
and shale ranging in size from coarse sand and gravel up to 
cobbles and large flat blocks several feet across. Below 
approximately two feet in depth the material becomes more 
consistantly granular with less of the fines in the matrix 
and fewer large blocks and cobbles. The underlying material 


‘may be well sorted sand or gravel with occasional lenses or 


layers of finer sand or silt at various intervals. The con- 
tinuity of these lenses is not predictable in extent either 
horizontally or vertically even though the occurence is evi- 
dent in drill hole samples. Overall the soil is very perme- 
able and except for localized lenses of compact fine-grained 
material will transmit water readily. 
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Bernard E. Butler 
Page Two 
July 6, 1973 


In addition to the stream which flows down the ravine groundwater 
is supplied to the area above the railroad embankment from the 
north sidehill of the ravine. This is the sidehill which contains 
the apparent bedrock showing in the railroad cut. This slope con- 
tains several springs and seep spots at different elevations which 
in combination yield a substantial quantity of water to the area of 
the dam location. This entire slope appears to be saturated and 
groundwater is evident within a foot of groundlevel in drill holes 
across the ravine along the approximate proposed line of the dam. 
Considering the permeability of the soil this may indicate signi- 
ficant containment problems in the design of an impoundment or con- 
tainment. 


The supply of construction materials in the vicinity is limited. 
Common fill may be available from the finer grained, less well- 
graded areas on site. Granular items up to the coarser gravel 

sizes should definitely be available on site, although durability 
may be questionable. Scalping of plus 4 inch material would appear 
to be not feasible since most of the material in this size is in 

the form of very large flat and massive blocks. Rip-rap and channel 
liner stone is not present. Some blocks of stone which may be ade- 
quate for such use are present along the slopes of the ravine, parti- 
cularly upstream of the project site, but the feasibility of extract- 
ing and transporting them appears improbable. Impervious material is 
present only in limited locations at various depths as indicated by 
drill logs. Quantities and locations are indefinite and should be 
explored more precisely if required. No presently known quantities 
of impermeable materials are available in the immediate area of the 
project. 
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These soils may be of any 
color and may vary some- 
what from the above 
descriptions, They usually 
contain a trace of clay. 
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A= ZERO AIR VOIDS CURVE 
SPECIFIC GRAVITY (-3/4)=2.76 
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THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED 

FOR STATE DESIGN AND ESTIMATE PURPOSES. IT IS MADE AVAIL- 
| ABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE 
ACCESS TO THE SAME INFORMATION AVAILABLE TO THE STATE. SHEET 4 OF 4. 
IT1S PRESENTED IN GOOD FAITH, BUT IS NOT INTENDED ASA STRUCTURE NAME /NO. 
SUBSTITUTE FOR INVESTIGATIONS, INTERPRETATION OR 
JUDGMENT OF SUCH AUTHORIZED USERS. 
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ACCESS TO THE SAME INFORMATION AVAILABLE TO THE STATE. 
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CONTRACTOR: +. 








SOIL & ROCK DESCRIP. 
REGIONAL SOILS ENGR? 
SHEET 1. OF #4 
STRUCTURE NAME/NO. - 


HOLE DND-4 


— 


aaa aes 243 ye yi 


WD | 


“1 Nae | Oh ee shears igi Fig eye 
: : f 


om ade ° ow: 


ONo4. , RRS ce ann 


= i 


pies ™ Pat o 
7 cad! 14 








Big econ : } 1s 
Cre a dees 


rs epee oe -_ ,: 


‘We La 4 ‘7 a5 
us Pq - 
pe ite he) ep : 
Tt Laon ke 
, ‘ 


* ¥ 
" : 
Fe hia Te Ph plete ‘if 
ae Can ee al 
PE Relic? Ant en 
he FA ae hh 
iver : rae (a 0 1) 
AS : * hd ray iy % Dy 5) 1 
: : e+ Oe cy if ay a's ay ae a ae 
Sr. 2 he 7 7 et) reas f 
as . GaP NIE ars. th Ayaee bl, J al 
: eso sense rie whe ee ah oe: 
, j ia, 
ra ah, Ly ais ~ > : ~~ : 
| safe ee oases Y 


ane ayer ae — 


Sy sag 
















PROJECT 





STATE OF NEW YORE 
DEPARTMENT OF TRANSPORTATION 
SOIL MECHANICS BUREAY 


SUBSURFACE EXPLORATION LOG 
sen Dam at Belair Min. Ski Center = 


HOLE _DND-5 


LINE_BSM _p 
Aeeee SOTA TALE Seen eee 


STA 
OFT SETA17 26" RY. 












SHIDERIESE (enoeee Oem at 
COORD. Loc. N778,670  _B465,510 


CASING 
SAMPLER 





BLOWS ON 
SAMPLER 


;, BLOWS ON 
CASING 
SAMPLE 


Le 


DATE START __5-7-73 —s——«é@DAATE FINISH ___9-3-73 


SURF. ELEV._ 1734,4 


DEPTH TO WATER __* 





0.0. 44" 1D. 4" WEIGHT OF HAMMER - CASING 309 LBS. HAMMER FALL-CASING 13 IN. 
0.D. 348 1.D._3% | WEIGHT OF HAMMER - SAMPLER 300 LBS. HAMMER FALL - SAMPLER_18 _IN. 











F Sb 
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SM 282d (2/72) STATE OF NEW YORE 





t DEPARTMENT OF TRANSPORTATION 

county “UT step SO'L MECHANICS BUREAU HOLE DAD- idles anche eae 

. SUBSURF : LINE pee rsntet yee 
ays “B102.00 FdIL19d SURFACE EXPLORATION LOG ere 
PROJECT Proposed fan at Belair Mili ors center. oon OFFSET t 
SOIL SERIES SURF. ELEV. 4 << é 
COORD. LOC. SUES SS __ E465, 605 DEPTH TOWATER __* 
DATE START Data 73 DATEFRINISH). p= 1G=7 30 7 
CASING 0.D. 2530 1D. 22" WEIGHT OF HAMMER - CASING 300 LBS. HAMMER FALL -CASING 18 IN 
SAMPLER 0.D. 2" 1.D. 1-3/3"WEIGHT OF HAMMER - SAMPLER 300 LBS. HAMMER FALL - SAMPLER ___18 IN 


BLOWS ON 
SAMPLER 










FOR STATE DESIGN AND ESTIMATE PURPOSES. IT 1S MADE AVAIL- 
SOIL &R P 

ABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE CSA rN 
ACCESS TO THE SAME INFORMATION AVAILABLE TO THE STATE. SHEET 2 Seas 4 

a eee ey a 
IT 1S PRESENTED IN GOOD FAITH, BUT IS NOT INTENDED ASA STRUCTURE NAME/NO. __ 
SUBSTITUTE FOR INVESTIGATIONS, INTERPRETATION OR 
JUDSMENT OF SUCH AUTHORIZED USERS. 


if SURE INFORMATI SH ) S¢ 
HE SUBSURFACE ATION SHOWN HEREON WAS OBTAINED DRILL RIG OPERATOR Mi Q) an : 
CONTRACTOR. _ iy weg |S uneny a, | HOLE _ DAD-9 
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